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1 INTRODUCTION

1.1 BACKGROUND FOR THIS STUDY

In 1974, in an OSD/Army-sponsored study, "NATO Combat Capabilities

Analysis," General Research Corporation (GRC) developed an experimental

set of close-combat weapons values derived from measurement of the con-

tribution of each weapon to the outcome of a simulated maneuver unit

engagement. These weapons effectiveness values (WEV) were calculated

from the so-called "killer-victim" attrition results that are the prin-

cipal data outputs of the GRC CARMONETTE2 simulation.

The sets of weapons values published in 1974, although limited in

scope, attracted considerable attention as one interesting alternative

means of "scoring" or "weighting" weapons systems in a combined arms con-

text. Their particular appeal was that, unlike other extant systems, they

reflected the nuances of the simulated dynamics of close combat (i.e.,

each sides' movements, search-and-acquisition, engagements and attrition

were influenced in tempo and scope by the other side's actions and reactions).

Also, they revealed (sometimes unanticipated) synergistic effects among

the weapons of one side as numbers of weapons and tactical dispositons

were varied.

Given these attributes, the WEVs of 1974 have been explicitly employed

in ongoing force structure analysis by at least one major Army studies and

analysis agency: USA DARCOM Battlefield Systems Integration Division (BSID).

IG. W. Bolling, et al., NATO Combat Capabilities Analysis II (COMCAP II) (U),
General Research Corporation OAD CR-8, August 1974 (SECRET).

2CARMONETTE, 1974, General Research Corporation, AD A007843, 007844, 007845,
5 August 1974 (UNCLASSIFIED). (This version of CARMONETTE, unofficially
known as "CARMONETTE 7," was prepared by GRC as instructional documenta-
tion in the adoption of the model by the USA Concepts and Analysis Agency.)
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In early 1977, the Director of BSID gave his staff the task of

finding an analytic measure of the worth of one weapons system relative

to another. The purpose of this task was to assess the merit of various

alternative real or conceptual materiel developments. Since the Bat-

tlefield Systems Integration Directorate of DARCOM is an extremely

small group with limited resources, the decision was made by the director

that BSI would not attempt to create or use large combat models to

study weapon systems performance. Rather, to the extent possible, it

would use completed off-the-shelf studies such as COEA's to understand

the worth of various developmental opportunities. To this end, the

director wanted to be able to view weapon system performance over wide

ranges of conditions as reflected by different models, run for dif-

ferent purposes (e.g., the tank in the AAH COEA versus the tank in the

XMI COEA), all with the same measure of worth. Furthermore, the analytic

tool chosen had to be capable of quick response.

The methodology finally selected was based on the well-known

eigenvalue technique of Dare and James (July 1971), Thrall (1972), and

Holter (1973). The Holter interpretation of the eigenvalue technique

in the GRC COMCAP II and III studies of 1974 and 1975 was considered

by BSI to be the most ambitious and carefully executed example of this

analytic tool. Therefore, it constituted the basic building block

for subsequent work by BSI. ,

BSI constructed programs for a within-the-directorate mini-computer

that took as input the killer-victim scoreboards of completed, off-the-

shelf Army combat modeling efforts and, in a matter of minutes, produced

weapon system values using the Holter/GRC approach. This methodology

was refined by the director of BSI with suggestions from the MITRE and

Vector Research Corporations. The final product of these efforts yielded

the Central Duel charts of Fig. 1.1. These charts exhibit the so-called

Spudich-values (after J. Spudich of Booz-Allen) rather than the usual

eigenvalue derived weapons values. A Spudich value is simply the usual

weapon's value times the number of such weapons in the Blue (or Red)

force initially, divided by the force strength (the sum of all such

1-2
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products, over all weapons in the force). Thus, they represent the

percent contribution of each weapon to its force strength. The principal

indicator of combat model battle results is, however, the force effective-

ness ratio (the quotient of Blue to Red force strengths). The combination

of Central Duel charts and force effectiveness ratios gave the director

of BSI the synthesis of combat modeling results he desired (over 50

separate off-the-shelf combat modeling results are in the BSI killer-

victim library).

One further step remained. It was noted by BSI that if one

started with a killer-victim scoreboard, for example, from the AAH

COEA involving the AH-IS helicopter with Tow and used "informed" judg-

ment to increase/decrease its attrition rates against various targets

to reflect the added lethality/survivability of the AAH/Hellfire and

then calculated weapons values, one obtained a close approximation to

the weapons values obtained by direct calculation from the results

given in the AAH-COEA. Several experiments of this type were carried

out with the primary object being to estimate the force effectiveness

ratio of a modeled battle where one or more weapons have been replaced,

on a one-for-one basis, by "new" systems defined by using military/

technical judgment as to the percent increase/decrease in the new

system's ability to kill or avoid being killed. Since dramatic in-

creases in conventional weapons system capabilities seldom occur,

these changes were generally small and the resulting values were thought

to compare well with what would be obtained from explicit modeling effortz.

Notice then that the original scenarios of the input results could

not be changed, the numbers/mixes of weapons were not changed and the

input killer-victim scoreboards (equivalently, the "input" average at-

trition rates) were changed by small amounts. Central Duel charts were

calculated corresponding to the "adjusted" input model results and

these were compared to the original to obtain a rough (but quick) esti-

mate of the worth of a real or conceptual weapons system development.

1-4

EL . .... .



1.2 PURPOSE OF THIS STUDY

After numerous excursions of the type described above, BSI produced

what it considered to be an estimate of "COMCAP 1985." That is, the

GRC COMCAP study as if it had been carried out with the same scenarios

as the original, but with 1985 type weapons replacing the circa 1977

weapons systems. Since this was a rather large complex extrapolation

for such a simple methodology, BSI felt that a "bench-mark" or cali-

bration of the estimate to actual COMCAP CARMONETTE runs should be

obtained. Further, in order to reduce the number of accidental sources

of divergence, a sole source contract was obtained for GRC to use the

same scenarios (including terrains, methods of calculation of LOS, etc.)

in several CARMONETTE runs as they did in the original COMCAP studies;

then calculate the weapons values and force ratios and provide these to

BSID for comparison with their "quick and dirty" estimates. Additionally,

these new GRC CARMONETTE runs will furnish BSI analysts with numerous

killer-victim scoreboards, with well-defined scenarios, to serve as a K
basis for extrapolation to later time periods in the same way that COMCAP

II and III served for current systems.

1.3 METHODOLOGY FROM COMCAP II, III

1.3.1 Battle Scenario

In the COMCAP II CARMONETTE runs, four tactical scenarios were

used, each of which defined a different Blue posture/mission: long-

range defense, short-range defense, delay, and attack. Other variables

were the respective size and composition of Red and Blue forces. For

this study, it was agreed that the new CARMONETTE runs would use the

long-range defense scenario designated in COMCAP II as "2101" (the first

two digits are indexes of the particular composition of Blue and Red

forces, respectively (to be noted later), and the fourth digit describes

the terrain and maneuver scheme (also developed fully below). Thus,

all the new "battle" runs for this study consist simply of 1985 weapons

characteristics inserted in the Base Case "2101" scenario. This scenario

was judged to be most representative of the situation confronting NATO

defensive elements in the early, critical stages of a WP attack and one

1-5



that would be most easily compared to the BSID extrapolation of the

original COMCAP results.

1.3.2 1985 Weapons Characteristics

The weapons descriptors and characteristics used for the projected r
1985 weapons are spelled out in Section 2. These were compiled by GRC

on the basis of cited authoritative documentation provided by BSID, as

modified or expanded by BSID judgment.

1.3.3 Method of Incorporating 1985 Weapons in New Runs

At the outset, BSID requested a few runs in which the entire com-

plement of prescribed 1985 weapons on both sides would be inserted in

the "2101" scenario. These runs (described in section 3 as "3301" A,

B, C) incorporate effects that are not capable of being reflected by

BSID methodology and so are necessary efforts in order to judge pos-

sible sources and possible magnitudes of divergence between BSI extrap-

olation and the results of detailed CARMONETTE modeling. Given this

base, the successive runs then incorporated one major new 1985 weapon

at a time, for each side, but in a cumulative fashion, in an attempt

to measure the pure incremental value of these weapons operating in

the original COMCAP tactical environment. These runs were 9 in number,

although two were minor variants of others. The detailed structure and

nomenclature is shown in section 3 and Fig. 3.1.

1.4 FORMAT OF THIS REPORT

As should be clear from the previous discussion, the sponsor require-

ments in this study are simply the summarized and integrated set of weapons

performance results in the respective treatments. They will be used

(as noted earlier) to provide BSID with input data to calibrate their

internal analysis results. The expositions of CARMONETTE and WEV method-

ology are contained in the COMCAP II report. This report contains,

then, brief statements of force structures, scenario and weapons character-

istics used in the simulation, and consecutive and cumulative results of

the respective CARMONETTE and WEV treatments.

1-6



2 SCENARIO, FORCE STRUCTURES, AND WEAPON CHARACTERISTICS

2.1 PURPOSE

This section adumbrates the tactical environment, relative force

postures and compositions, and weapons characteristics essential to the

operation of the combined-arms simulation. As noted earlier, a single

"typical" CARMONETTE terrain board is used for all the simulated battles.

Similarly, all the simulation treatments incorporate identical postures

for Red (frontal attack) and Blue (hasty defense) and identical organi-

zation for battle. The variables in the respective treatments are then

simply the estimated enhanced weapons capabilities characteristic of the

1985 candidate weapons.

2.2 SCENARIO

The tactical operation depicted in the simulation is a long-range

(4000 meters) frontal attack by Lhree reinforced Red mechanized companies,

supported by air defense weapons, helicopters, and artillery, against a

Blue reinforced company, with proportionate slices of support, in a hasty

defense. The Red attack is launched on about a 2-kilometer front, along

three roughly parallel axes, against a Blue hasty defense on high ground,

permitting extended lines-of-sight to approaching forces. The general

configuration of postures, maneuver, and terrain is shown in Figure 2.1.

2.3 FORCE COMPOSITION AND ORGANIZATION

Figures 2.2 and 2.3 indicate the major unit and weapons structure

of Red and Blue forces involved in the simulation scenario. It will be

noted that these weapons lists emphasize tanks and other armored vehicles (AV)

and weapons that can kill them, or that are counterweapons to tank/AV

killers.

JTables 2.1 and 2.2 indicate the tactical organizations (and the

associated unit numbers, as used in CARMONETTE inputs) of the maneuver

2-1
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Figure 2.1. COMCAP '85 Tactical Scenario
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3 6

MAJOR WEAPONS T-62 (T-72) 20
BMP 30
BRDM 3
SAGGER MIP 2
BTR 60 3
10 lMMlAT 2
73M1 2
AA 23/14 '4
HIND 2
120 MORT 6
122 How 18
152 How 6
122 MRL 1

Figure 2.2 Attacking Red Force
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MANEUVER UNITS

2 2

MAJOR WEAPONS: M60 A3 (XM-1) 10
TOW 10
DRAGON 6
AH 2
81 MORT 3
4.2" MORT 4
155 How 12
8" How 4

Figure 2.3 Defending Blue Force
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TABLE 2.1

COMCAP 85 RED FORCE ORGANIZATION

MR BN, 2 TANK COS

CARMONETTE UNIT NO.

1. 4 BMP w/SAGGER 28. AT/BRDM w/SAGGER '
2. 24 Man Rifle Pit & Co HQ 29. AT/BRDM w/SAGGER
3. 3 BMP w/SAGGER 30. AT/BRDM w/SAGGER
4. 24 Man Rifle Plt 31. 2 Man Pack 73-mm RR
5. 3 BMP w/SAGGER 32. 2 Man Pack SAGGER
6. 24 Man Rifle Plt 33. 100-mm AT Gun
7. Tank P).t - 4 T-62 34. 100-mm AT Gun
8. BTR-60

35. AA Plt - 2 23/4
9. 4 BMP w/SAGGER 36. AA Plt - 2 23/4
10. 24 Man Rifle Plt & Co HQ 37. HIND
11. 3 BMP w/SAGGER 38. HIND
12. 24 Man Rifle Plt 39. 3 GRAIL
13. 3 BMP w/SAGGER 40. 4 GRAILI
14. 24 Man Rifle Pit 41. 4 GRAIL or SA 7
15. Tank Plt - 3 T-62 42. 4 GRAILS16. BTR-60

43. 120-mw Mortar

17. 4 BMP w/SAGGER 44. 122-mm How Btry
18. 24 Man Rifle Pit & Co HQ 45. 122-mm How Btry
19. 3 BMP w/SAGGER 46. 122-mm How Btry
20. 24 Man Rifle Plt 47. 152-mm How Btry
21. 3 BMP w/SAGGER 48. 1 122-mm MRL or SA 9
22. 24 Man Rifle Plt
23. Tank Plt - 3 T-62
24. BTR-60

25. Tank Plt - 4 T-62
26. Tank PIt - 3 T-62
27. Tank Pit - 3 T-62

Note: Although unit weapons change in successive
treatments, unit numbers remain same throughout.

2-5



TABLE 2.2

COMCAP 85 BLUE FORCE ORGANIZATION (BASE)

2 TK PLTS (A3), 2 INF PLTS - 4 TOW, 6 DRAGON, 12 LAW, 2 ATK HEL

CARMONETTE UNIT NO.

1. Squad APC 24. Squad APC
2. Rifle Squad 25. Rifle Squad
3. DRAGON 26. DRAGON
4. Squad APC Mech 27. Squad APC Mech
5. Rifle Squad Rifle 28. Rifle Squad Rifle
6. DRAGON Plt 29. DRAGON Plt
7. Squad APC 30. Squad APC
8. Rifle Squad 31. Rifle Squad
9. DRAGON 32. DRAGON

10. M60A3 Tank 33. APC w/TOW [ TOW
11. i Tank 34. APC w/TOW Sec
12. I Pit

13. l 35. M60A3 Tank
14. M60A3 Tank 36. Tank

37.
15. APC w/TOW TOW 38.
16. APC w/TOWJ Sec 39. M60A3 Tank

17. 81-mm Mortar Plt (3)

19. 155-mm How Btry (6) Arty

20. 155-mm How Btry (6)
21. 8" How Btry (4)

22. Ark Hel A
23. Atk Hel Sec

Note: Although unit weapons change in successive treatments, unit
numbers remain same in all treatments.

2
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and fire support units whose major weapons are listed in Figures 2.1 and

2.2. In the Red force structure, some organizational substitutions were

necessary to incorporate 1985 weapons, since CARMONETTE as currently con-

figured can accommodate only 48 units on either side.

2.4 TERRAIN AND LINE-OF-SIGHT (LOS) ANALYSIS

One of the more important features of CARMONETTE is the dynamic

line-of-sight determination among all enemy and friendly units as the

moving maneuver unit proceed along their attack paths (or stop, at cer-

tain pre-ordered points). This determination is continuous for all

units as moving units progress from one defined grid square to another.

The general configuration of LOS for this scenario is shown in Figure

2.4. The circled x's in the lower right quadrant show the front-to-rear

and left-to-right limits of the Blue defensive deployments. Each other

x depicts a grid square (60 x 64) which can be seen from at least one

defending position. The superimposed range arcs (1000 to 3000 m) indi-

cate that; in this terrain, enemy armored vehicles can be more or less

continuously engaged out at the maximum ranges of respective defending

weapons.

2.5 1985 WEAPONS CHARACTERISTICS

The CARMONETTE simulation requires a wide range of detailed weapons

descriptors, not all of which were currently "documentable" for the 1985

weapon concepts of concern in this study. Accordingly, the study group

first sought a judgmental consensus on these data from among BSID prin-

cipals, and, failing that, made extrapolations based on its own experience

in weapons technology. The results of this process, expressed in cate-

gories of CARMONETTE input, are indicated in Table 2.3.

2
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3 SEQUENCE OF SIMULATION TREATMENTS

As noted in the introduction, after a base case "2101" run, three
original aggregated 3301 runs were made. These were followed by a series

of seven "one-weapon-at-a-time" runs (nine counting major variants of two

of the seven). Each of the 10 "13301" runs, as shown in Fig. 3.1, was

accompanied by a WEV/UEV run to develop the individual weapon and unit
values by the Holier method cited in the introduction.

In the case of a few 1985 weapons, they were introduced as Red and Blue
opposed pairs; e.g., the insertion of the Red HIND called for use of Blue
DIVADS.

3-1



z~ S.I I r
-C . :0

a f o

- r~~

a tz

20t

OQJ

77 1-7,

ta0 ;a -A

~1 00co
rw 0.n 'A I0

-C - 00

3-2 ~



.

4 CARMONETTE TREATMENT RESULTS AND WEV ESTIMATES

This section contains, for each of the specified close-combat

treatments (A through J in Figure 3.1): the summary results of CARMONETTE

runs (15 replications each); a table recasting the basic killer/casualty

data in a form necessary to running the WEV model; and the WEV, UEV tables

resulting, with a consolidated table of all WEV, UEV as a final exhibit.

For treatment A, no WEV/UEV calculations were made since it was

considered as preliminary effort to B. Thus, all subsequent treatments

of the amended option (D through J) should have been expected to be com-

parable to B and not to A. C was a special-case variant to B; it pro-

vided hull defilade for defending tanks and APC, and also used a casualty

threshold for end-of-battle rather than a standard time period.

The full computer printouts, including preprocessors for each

treatment and each WEV run, are available to the sponsor, should he desire

them.

Shown in the first exhibit of each set are the killer/casualty

data as generated by the several CARMONETTE runs. In these tables the

killers are identified by individual weapon type (T62 main tank, T62 coax

machine gun, TOW missile, etc.) and the victims are identified by weapon

platform (T62 tank, infantry fighting vehicle, etc.). In order that this

data be used as input to the WEt-UEV methodology, it is necessary to

regroup the output from CARMONETTE into weapons platform killers versus

weapons platform victims. Thus the weapon platform killer labeled Red

tank includes the Red tank main gun and the tank machine guns. The results

of this rearrangement are shown in the second exhibit in each set (except

A). In these tables each row corresponds to a Blue weapons platform type

and each column to a Red weapons platform type. The box in the ith row

J and Jth column of the table contains two numbers corresponding to (1) the

number of Red platforms of type j killed by Blue platforms of type i

4-1



(upper left corner of box) and (2) the number of Blue platforms of type i

killed by Red platforms of type j (lower left corner of box).

The third exhibit in each set is the WEV/UEV model results print-

out. In each of the tables, the WEVs are normalized on the Blue tank,

and hence that tank has a value of 1.00. The number of weapon platforms

of each type given in a table is the average number of that type fighting

over the duration of the battle. The total value for each type of weapons

platforms is the product of the WEV value and the average number of weapons

platforms of that type. Also shown in each table is the average UEV

(labeled Total Force Value in the table) for Blue and Red, along with

the initial UEV (labeled Total Initial Force Value) for each force.

Finally, the initial force ratio is shown--a ratio of initial Blue strength

to initial Red strength. This ratio is independent of the weapon type on

which the WEVs are normalized.

*4I
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Simulation Results
2201 Base Case
3301 A, B, C

The following four sets of simulation results reflect the
outcomes of the BSID original option of inserting all speci-
fied 1985 weapons at once in the COMCAP II Base Case Scenario.
3301A used the original tactical order set of 2201, which
did not fully exploit the capabilities of the 1985 IFV. 3301B

amended the IFV orders to bring them fully into play. 3301C
was a tactical variant of B; it provided hull-defilade ad-
vantages for defending tanks and IFV/ITV, and it used a casualty
threshold determinant of and of battle rather than a time limit.
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Simulation Results
3301D

The following set of simulation results reflect the outcome of
the first of the BSID amended option series: inserting only the
T72 into the COMCAP II Base Case Scenario. Thus 20 T72 tanks
replaced the 20 T62 tanks of the Base Case. All other para-
meters remaining unchanged.
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Now I

Simulation Results
3301E

The following set of simulation results reflect the outcome of
the second of the BSID amended option series: inserting only

the XMI into the COMCAP II Base Case Scenario. Thus, 10 XMI
tanks replaced the 10 M60A3 tanks of the Base Casp. 1 cther
parameters remained unchanged.
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Simulation Results
3301F

The following set of simulation results reflect the outcome
of the third of the BSID amended option series: inserting
both the T72 tanks and the XMI tanks into the COMCAP II Base
Case Scenario. Thus, 20 T72 tanks and 10 XMI tanks replaced
20 T62 and 10 M60A3 tanks, respectively, of the Base Case.
All other parameters remained unchanged.

I
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Simulation Results
3301C G*

The following two sets of simulation results reflect the out-
comes of two variations on the fourth of the BSID amended
option series. Both sets include the following insertions
into the Base Case. The T72 tanks and the improved Sagger
missiles are inserted on the Red side. On the Blue side,
the ITV and IFV replace the four TOW-APCs and the six APCs
respectively. With these insertions, the variations are
as follows. In the G* simulation, the IFV orders are
amended to them fully into play. In the G simulation, the
orders are amended to bring only four of IFVs into play.
This latter variation, in effect, lowers the number of IFVs
in the battle to four instead of six.

_
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Simulation Results
3301H, H*

The following two sets of simulation results reflect the
outcomes of two variations on the fifth of the BSID amended
option series. In 3301H*, the following insertions are made
into the Base Case. On the Blue side, the XMI, ITV, IFV
(with orders amended to bring all six into play), and the
AAH helicopter firing Hellfire replace their counterparts
of the COMCAP II Base Case Scenario. On the Red side, the
T72, improved Saggers, and the improved ZSU-23/4 replace
their counterparts. In 3301H, the changes are the same
as those in 3301H* with the exception that the COBRA heli-
copter (rather than the AAH) carries the Hellfire.



' I I

- CI4

- .. *s a - ca .1 C2.

O0~040 *04 000 cr 0

*z -Z 0 01. co *-li **c44 * 6 C2 0

,001 ca a-i. .00~.

-C q
ca0 0.0 o a l Tl 4

211 .3 Q.~ -a. -l

0 wI

4*~~~ a * . * * . .r =

J~~~~~ ~ ~ ~ 420G 0, s 34 .
o 0 0o ~ C . . 1. 4 -

a0Q . a.0 a - p6 a 40 Z aa

Ia . lC a0 a z Ll 0 0. 40 ca' a

0- 10 F 0- 1. 04 @

ib '2 c I
ha a *c az 3 M ta

S4... . mi

~J%000 13~I 0 0



0 Ic I
- - - - - - - -

to M3
'42 Ir ZI 0 I. !~ ti.~ a I~ * 4(4

~ ~ a 4a 0 0 Ma a 'C 0 z4
*~~~~~~~~~~~ C. .* * * * *** ~ 4 . . .*

nA A

*.*q 4 ca

Z~~~~ ~ ~ 0 aNacr..04

Q o a 4ZP c a n~

.aO~ . , . 1 '1 Mi

0 z 0 1 0QaJ a LO3(a 1: .a C3 aa a'1r

C. I Ii
I2 4 1 a421c 2 a C -a a

*o- - c 0 .A ..

ip J% I aa



V Ka cA 0p 0a Q5. . *. 0

'Fa I

I' T

0 a a mo

ca

1a a,

101a

..... ..



I --! i

I 44

II!

!Z

I-. *.fl]



* '.. 0 u ~ ~ . . 0 0 0 0

- ~

~I ItI

I -

I 
-

I I
I I N; j

o ~ - ~ .5

I 
~ *~ ZZT I I ~ a -~ ~.z -~

* a 
0r0  1f,

I ~ t
I, I 

I P 
I IZ I

i ,~ I
I 

I

I I

I. 

I I I

I I

I I

I I

s-I I I I I I
.3.' 

II
ii ii

II II I
I. I,

ii I

I I,

L I

* I 
I

II 
I

.1

I I I
I 

--

-I:
* ~ ~ * 0** ~ * * 4 -.

-I



--

* s-.- --

U: 
0@@@I'

.,1~.L.1. 1

I -~*~-~A

-~ 
I I

-
-I

* r S --r ~
Ii ~vn0liL 17~ '1

-
'o

*4*4* * 
*.q

I r.1~

~sI II~

.1 '~7

I. Ii

I I
I I

C C 0 0 * 0 S '2 - 0 0 0 S S * *



"Em w '

-II

E- I0E



IT rR A1 10,14 '1

EL UL 1; J?3T

PNV L Ur 'J1P. .FNS I C TAL V A IJE

.5 .35 5.5

URA ;CN .257 5. !5 1.426

ATK PFL .711 1. 15 Ft

IFV 1.2360 4 5_4.--i

Ti AL 1-41 1 AL z UPCE VALUE: 2
4 .b30

N___ V______IALUE 14L M. .F NS I C1AL V LUA

kM
0  .l0 11- 531

______ IQ..LCR 2__ . :5 C 51

______ [' ' 4 1 .95 .761



Le ..P .0 JI 6'

II z

cl%~ ~ ~ ~ Na) aa aca a zn C- 0l)0. c 0 i
* . .. SI. * M P, .. .S. :!S I- * .e I-.**** 1

31I@1t0 am3*IU Nail CID I Mf aa u ma S"C4 z a O 0 0I In . i aa a a z~ 1,

0~ ~ CAao

a =Ia WUIN a .9S 0 f a a aa4 0f -. (u~aua f (A

zalac.41..S I * ' I*r'~ IM N. *:. * ,

i. LZ. il w* a3aa 10( C a a a a m01 091ac l

2010 il CU OILaaam 'a a A-21 1L.Z . a 0 a aa O~

13.0 4 02 0 aaa -CI a: PO 4Ce.,A tz

aa~ a 0Ia~f a aaataaaaa 12 3

,:L s a M -. aal 0 4 1 a z (An

a (A

c a a =ILR a~ a2 a a a 0aa 8c

ala 10 0a a a -0a P. a ca, al n 2 c
0'0 ; U4 Im I I

-4( aa)~.

ai a IO a a a~ a -a a a It a~ a Q C,-

3 CIO =Ila ca a2 =Ia ala a ca =1~ Wa.. to I ii COR

Oi. -01 .Z I. -WIA04 I3
*~~~~~( ala aI- aN,

fl. filal ? al at a a aa

L-.6 .0 ? 2?? 0

?1 1
~0.? aaai a. al Ola aaII(

. . ..I. ..Ia ala=t a r I ala al aa 4- IQ as Ia a.

:laoa~~a~acaa !0 It Iag..a a a

a &==moa a La
Id I



. . . . . . . ,"d'... Jl 1.,. L-i - Mg

rr

* C, I.*° .

," a .. . . .. , M r,. Z,. . 6, o.4 . f

W -I - -o -

•.-.a Ina, a a a a, !,

: .1 a C; * -.:> .aim a a ,ot n 1-4 1

Ci to

lanai a z el a aC Ma
Q!* 1 27 ~ ,a6 . 21 .- ' - 10a a a a a a

]p 1

L i o o , . 0 . : a
00=.0-0 Q W -mA 0- 10

a.° . CI aim M ]of P.0.a qCC 31. a =[

o a" o ad€i l ' ! l 'l €l

II a i~L

W~ M, W.*M

" m a . a"'-.,a 1 '

IT

3 C,

iA "I .,

, ° •, MaCCC

I a a!c , 0 N wiz IM a a-

...

00 0 tC%.2 a -WI, rab aaaaa,

-0 1 1 CollC

r" II I!

0,0 0 0a (3 C~ C: 10 V N,*

a -0Dolr ( 3,

ap*i a aI0c A 0



4 
-

, 0t~ . . . . . 0 0
, . -

II

I info a a a

abeam
mamma

mamma
* * * * .am aim a

mamma

* * * * *

momma C-

i I m~
I * * . * .m~as..a~a~

* S * * *

* I.. * *
~ma

oja a a a
* :.

a ma

.1..,..
-~omm

I aLamo
i oraino

I * . * . *

mama

oima1 aa

I I
I ?~??'?70.0000 NU

[ *I

I I

t I 
I

:1

ii I,

:1
I! II

I, I I I

j I

4-> ~. ~ IL!? UL ~.liWL~i±irn2.p2hL



IIM v

* I IMIMI ~~ b~ .-. d

L II I.'* I 6 3

I La

a a a La CA .0 1 f

*.~~~ All * .*



'1.. 61 ;o, jo &A .0 4. m Ie pi NP w i m m

IV

-. 0~ a bI- 4L 0 a to

00 110e C2f cacoaa0aOa r

0o



&N- -CN~ UM.n - ZIA w V .0 MLwC L. *0 .4 f.)'U

W L.14.fL LAIP w co N D
I-N m z

'A .0 a . Al'a a 1, m4.

I w I%41 K 61fffA

IN z

- I



I.
-I

~1 -1 0

-i
IF, -~

-1 2:-

~LNL~LNW~~I
L

2WWWWWLNW *

I,

-I

IN~I IN. lix IL>~~I IN I INi~I IN~ 'I

H -J

uJ~



u I I

6.Ut. UK,-E-7ATA -- ___ ____

WPN VALUE 7JJM. JPNS TOT1.- VALUE

TCW AP: 1.321 2 . 15 3.896

ATK HEL .80IR 1.40 1.131

INF .005 12.00 .060 [

IJIJAL IdL.' YALUt.

IJ IAL 1, kIkAL -URLL 114LJL - q -l

DU tUL:. UAIR

WPN J .PNS T OT4, VALUE

R TANK .492 Ia.350 5.n66
BMP .24? 11.10 4.231

3D . b 2.30 2.115
MP SAG a0.000 2. 00 0.000
I0 A -- T .129 1.35.-8
23/dl .27 5. .7R?
ARIY .006 31.-00 .8
73RR .145 1.95 .2q2
GRAIL 0 .000 14 . A5 0.3360
57 AD 0.00 ?.95 0.000

IP- 003 21.-00

T I f1 LFOC VL UE I 3.0

13 IAL IITIAL -ORCE: VALJE 13 1

_________ J!1TAL cOqCE ATT0 1.0142



iii i . . .. S

Simulation Results
33011

The following set of simulation results reflect the outcome
of the sixth of the BSID amended option series. It includes
the H* insertions and an improved SA7. Additionally, it
includes two SA9 who travel with the ZSU-23/4.
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i 3LUE FCRCE DATA

F N T Pu. Vi-rvs VGL J

8 8 TAhK 1.00 5.25 5.250
-T0W PC T.- T U - 3 1T -3"; lB

CRAGCN .1 4q6 5.5 1.019

* ARTY .C01 23.00 .033
LN1ll .U, U I U.

$ IFV 1 6 4.)! 5.3!8

IOTAL FOPCE VALUE l,.373

TOTAL INITIAL FORCE VALUE 2!.281

RED FOICE CATA

WPN VALUE NUP. VFNS TCTAL VALUE

R TANK .552 10.55 5.P23
BNP .;.37 17.2! 4.090
BPIO .771 2.45 1.9
"P -AG 0.C 0 2.00 0.000
100 AT .q]6 1.-5 .962
2!3/4 .!29 3.CO Q81
ARTY .Ot 31.00 .113
73RR .!36 1. 0 .470
GRAIL .ell 10.95 .165
SA9 .Ci4 1.15 .165
INF .toq 27.00 .119

TOTAL FORCE VALUE 1.343

OlAL INITIAL FOrCE VALUE Z4.SA3

INITIAL FORCE RAIC 1.129



Simulation Results
3301J

The following set of simulation results reflect the outcome
of the seventh of the BSID amended option series. It in-
cludes the 33011 insertions and adds two HIND helicopters
on the Red side and a DIVADS and a STINGER on the Blue side.
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ROOTC = .. 87

RLUE FCRCE DATA

8 TANK 1.0Zi 5.35 5.350
TOW APC 1.211 3.05
CRAGON .187 5.45 1.017

-- -Ar't T bI i.,u- 5
-  

-

ARTY .002 2?.95 .051

N1 .t ---. •uu .IZZ
IFV I.Z4 3.50 5.242
5 1i l", tj. v . t;U U I.OUu U . i U

DIVADS .119 1.00 .119

TOTAL FORCE VALUE = 1T.RO0

TOTAL INITIAL ORCE VALUE = 27.693

RED FORCE DATA

R TANK .574 10. 25 5.I5
. ... T- 7q 

'  
.- 2" 5 0 '-- - - - -3 ;- - 3

8RN .6Rr2 74.55 I .166

100 AT .692 1.35

ARTY .P17 31 00 i26

;- _T _. 8 - - I ..- .-72T
GRAIL .010 14.95 •lq

INF . .)! 2T.00 , 1

,4 TU - -O 1 -.-- 2 -T. i5 ---- _2_7

- mTTTA UFiC VA, U! -17 . R

1Ie1Y IAL FnPCE '2.flO .9.i9
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TABLE 4.1

WEV/UEV RESUME BASED ON M60 TANKS

BASE D G Gmod G*

M60 1.00 1.00 1.00 1.00 1.00

TOW 2.98 3.90 ( 3.36 3.31 3.44

DGN 1.63 2.21 ( 1.31 1.30 1.41

COBRA 2.11 3.19 1.36 1.29 1.68

ARTY .01 .00 .00 .00 .01

INF .07 .20 .05 .05 .05

IFV 1.97 3.78 3.88

RTK .67 ( 1.53 .94 1.01 1.34

BMP .50 .48 C .55 .63 .63

BRDM 1.18 .73 ( 1.23 1.15 1.06

M SAG 1.78 .78 ( .00 .00 .00

100 AT .20 .46 .47 .52 1.52

Q23 .78 1.37 .45 .38 .56

ARTY .03 .03 .01 .02 .03

73RR .26 .40 .34 .54 .37

GRAIL .00 .03 .00 .00 .00

57 AD .18 .42 .05 .04 .15

INF .02 .02 .01 .01 .01

B/R .855 .785 1.034 1.002 1.019

.1



TABLE 4.2

WEV/UEV RESUME BASED ON XMI TANKS

E F H H* I J

XmI 1.00 1.00 1.00 1.00 1.00 1.00

TOW .75 1.50 1.02 1.32 1.02 1.24

DGN .33 1.30 ( .26 .17 .20 .19

ATK HEL .49 .98 .76 .81 1.03 1.63

ARTY .01 .00 .00 .00 .00 .00

INF .01 .08 .01 .01 .02 .01

IFV 1.23 1.16 1.29 1.34

STINGER .00

DIVADS .12

RTK .27 .73 .57 .49 .55 .57

BMP .17 .29 ( .19 .25 .24 .20

BRDM .74 .50 ( .80 .95 .77 .69

M SAG 1.09 .51 C .00 .00 .00 .00

100 AT .47 .24 .68 .73 .42 .68

Quad 23 .16 .26 .32 .28 .33 .47

ARTY .00 .02 .01 .01 .00 .02

73 RR .05 .13 .39 .15 .34 .20

GRAIL .00 .01 .00 .00 .01 .01

57 AD .06 .10 .02 .00 - --

INF .00 .01 .00 .00 .00 .00

SA9 .09 .23

HIND 1.34

B/R .939 .913 1.024 1.042 1.029 .999

.1


